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ABSTRAK 

Kejuruteraan tapak adalah satu perkara yang tidak boleh dipandang remeh 
oleh seorang jurutera apabila beliau hendak membina sesebuah bangunan. Sistem 
cerucuk yang digunakan untuk membina sesebuah bangunan adalah bergantung 
kepada rekabentuk yang dicadangkan oleh jurutera tersebut. Untuk membina 
sesebuah bangunan yang tinggi di kawasan yang rata, prosedurnya adalah agak 
mudah kerana daya mendatar yang akan dikenakan kepada sistem cerucuknya 
adalah agak rendah. Namun, apabila kita membina sebuah bangunan yang tinggi 
di kawasan tebingan sungai, kita harus mengambil kira daya mendatar tersebut. 
Untuk itu, pemilihan sistem cerucuk yang sempuma akan menjamin ketahanan 
asas bangunan tersebut. Selain itu faktor- faktor lain juga harus dikaji bagi 
menjamin bukan sahaja sistem cerucuknya sempurna, namun ia dapat 
mengurangkan belanjawan projek tersebut. Sebagai kesimpulan projek dapat 
memberi gambaran terhadap kaedah yang digunakan oleh jurutera untuk membina 
sistem cerucuk bagi bangunan yang terletak berhampiran sungai Sarawak. 
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ABSTRACf 
Foundation engineering is not an element that can be left out by an engineer 
when he wants to design a building. A piling system that will be used to construct 
the building is depending on the designed that he had suggested. For a high rise 
building that will be constructed on a flat land, it is a straightforward procedure. 
This is because the horizontal force that will be acted on the piling system is very 
low. But, to construct a high rise building along a riverbank, we have to consider 
the horizontal force. Thus, a perfect choice of piling system will guarantee the 
durability of the building. Besides, there are other factors that need to be 
considered not only to achieve the perfect piling system but also suit the budget of 
the project. As a conclusion, this project will give a little illustration on the piling 
method that had been used by the engineer to construct the high rise building that 
situated along Sarawak River. 
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CHAPTER ONE 

1.1 INTRODUCTION. 

The topic of this thesis is 'A case study on the piling system for high rise 
building along Sarawak riverbank'. This thesis is a requirement for students in order 
to complete their study in Degree of Civil Engineering in University Malaysia Of 
Sarawak. It also acts as a final year project. 
1.1 OBJECTIVE 
As mentioned earlier in this chapter, this thesis/final year project IS to 
determine and investigate as well as study the piling system for high rise building 
especially that allocated along Sarawak riverbank. So, in the case study the author had 
chosen the Riverbank Suite and other nearby buildings as a reference. 
Piling system means the piling method that had been designed by the 
Engineers in order to have a strong foundation that can support the load from the dead 
load (from the super structure) and imposed load (from the man, machinery, etc). 
These piling methods are design according to many factors including soil properties, 
environmental aspects, economical aspects and many other factors that we will 
discuss in the next chapters. 
Meanwhile high rise building is a multi-storeys building or a building that has 
more than five storeys building. For my case study, Riverbank Suite is a suitable 
building because of its location (on Sungai Sarawak riverbank) and it has more than 
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five storey building. Furthermore the location of Riverbank Suite is at the erosion 
side ofSungai Sarawak, where the water flow is strong when it goes back to the sea. 
This phenomenon will be investigated and. studied whether the erosion from 
the river will affect the design of the piling system. The selections of the material to 
be used have to be suitable for the condition of the soil and the water from the river. 
1.3 CASE STUDY 
For the case study, the author will try to discover and detemline, why the 
engineer had chosen the bored pile as a piling system for Riverbank Suite. But the 
Holiday Inn and Menara SEDC had used steel 'H' pile. The properties of soil at the 
riverbank of Sarawak River win be examined. It will also consider the slope stability 
and the underground water at the selected places. This knowledge will help to 
understand more on the method that had been used to determine the selection of the 
piling system for high rise building such as Riverbank Suite. 
1.4 METHODOLOGY 
The author had used two methods of collecting data and information. The 
methods that he had used were: 
(i) 	 Collecting Premier Data 
To gain fresh information about the building and its piling system, the 
author had conducted a few interviews with the contractor, the 
manager and the engineer that had worked together when constructed 
the building. Tn the case of Riverbank Suite, he had interviewed 
M.A.R. associates that act as an engineer that design the building, the 
2 
Zecon Engineering as the contractor that built the building and also the 
management of the Riverbank itself for all the relevant and useful 
infonnatioll. The author had gained 80% of the infonnation for his 
case study from the interview. This is because there are very little 
infonnation that can be collected from the booklet or pamphlet that has 
information about the selected building. From there the author had 
analyzed the infonnation and investigated all the data that he had 
collected. 
(ii) 	 Secondary data 
The data that the author had gained from the interview had to be 
analyzed and in order to learn how the system works, he had to refer 
all the books, journals, internet and magazines that contains 
infonnation about foundation and the piling system. 70 % of the 
secondary data was from books and 30% was from internet, magazi nes 
and journals. 
The problems that I had faced in my final years project was the contractor and 
the engineer that had conducted this project had less infonnation about this project 
because of it had been completed in many years ago. And they said some of the 
infonnation might have lost in the store while the M.A.R. Associates moved to 
another place. 
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Superstructure 
Pile footing 
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CHAPTER TWO 
According to Rangwala in his book entitled Building Construction last edited 
in 1996, every structure consists of two parts : 
(i) Superstructure 
(ii) Foundation 
Superstructure can be defined as the higher part of the structure, which is 
above ground level. So, it consists of many structures part from ground floor beam, 
columns truss until the roof 
Meanwhile, foundation can be defined as the lowest artificially prepared parts 
of the structure which are in direct contact with the ground and which transmit the 
local of the structure to the ground. Parts of foundations are stump, footing pad and 
pile. 
Figure 2.1 Foundation cross section 
Column 
IGround 
IFoundation 
1.1 OBJECTIVES OF THE FOUNDATION 
Foundation is the most important part of a structure. Without a strong 
foundation. a building wiLL never have a chance to stand up tall. So, an engineer wiLL 
have to design a suitable foundation that can support all the load from the 
superstructure and other imposed load to the ground via the foundations systems. 
These are some of the objectives of the foundation; 
(i) 	 The designed foundation should be able to distribute the total load coming on 
the structure on a larger area so as to bring down the intensity of load at its 
base below the safe bearing capacity of subsoil. 
Lateral disturbing force 
I , 
Figure 2.2 
(ii) 	 The foundation is also designed to support the structure. Just like the function 
ofa column to support all the roof and rafter. 
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Load from superstructure'­
into larger area 
(iii) 	 It is also to give enough lateral stability to the structure against various 
disturbing forces such as wind, rain, earthquake, etc. 
(iv) 	 The foundation can also help to prepare a level and hard surface for concreting 
and masonry. 
(v) 	 It is also to transmit the super-imposed loads through side function and end 
bearing case of deep foundation. This is an important element when dealing 
with the pilling system for high rise building that we will discuss later in the 
next chapter. 
(vi) 	 To distribute the non-uniform load of the superstructure evenly to the sub-soil. 
(vii) 	 Foundation can help to provide the structural safely against undermining or 
scouring due to animal, flood, etc. 
1.2 FACTORS THAT NEED TO BE LOOKED WHEN DESIGNING THE 
PILE SYSTEM 
There are a few factors that need to be considered when designing the pile 
system. This is important when selecting the suitable materials and technique in order 
to maximize the function of the foundation and minimize the cost of each foundation . 
Here are some factors that need to be considered ~ 
1.2.1 	 Type of soil and rock 
The type of sub-soil of a proposed structure has to be investigated. 
Soil investigation has to be carried by an experience engineer. For example, 
bore-hole can be carried out before any designing process. This is important 
for us to determine the type of soil and its strata. Soil that contains too much 
sulfur can weaken the strength of the concrete. And sometimes can cause the 
6 
reinforcement to oxidize twice as faster as an ordinary soil. So, to overcome 
this problem, sulfate resistant cement has to be used. For certain cases, when 
the rock bed is so deep for example 30 to 50 meter, an ordinary span pile is not 
effective or suitable choice for a pile system. This is because the ordinary span 
pile has 12 meter, 9 meter and 6 meter length. So when the span pile is longer 
than its length, it has to be welded with another span pile until it reaches its 
setting. Too many connections will cause a weakness in its strength and the 
welded areas are the place where the oxidation process will occur. To 
overcome this problem, it is practical to use the bore pile instead of using the 
ordinary span pile. The process of producing the bored pile will be discussed 
in the next chapter. 
1.1.1 Load from the superstructure. 
If we want to build a single storey house and the subsoil hard, it is 
suitable to pick up 'hakau' pile. This will minimize the cost and the strength 
of the 'bakau' pile is suitable for a single storey house depending to the 
quantity or amount of the 'bakau' pile. But in the case of the high rise 
building, we will not use such an old fashion method. We have to consider the 
amount of load that have to be carried by each footing pad or each pile. For 
example, the size of pile are depending on its load such as the construction of 
Riverbank Suite: 
(a) 610 mm in diameter pile carried load of200 tone 
(b) 710 mm in diameter pile carried load of 300 tone 
(c) 910 mm in diameter pile carried load of400 tone 
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